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(57)Abstract: 

PROBLEM TO BE SOLVED: To form a substrate from a silicon 
wafer, realize a desired isolation characteristic and insertion loss 
characteristic even when processing a high-frequency signal, and 
prevent generation of unnecessary radiation. 
SOLUTION: This microrelay has an upper contact part 15a 
electrically conducted to a moving contact 15, exposed on the 
upper surface of a moving substrate 2; and a cap member 3 
covering the moving substrate 2, provided to a fixed substrate 1. 
The cap member 3 is formed with a conductive part 19 connected 
to the upper contact part 15a when the moving substrate 2 is not 
driven, while the conductive part 19 is grounded. 




* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]By carrying out opposite allocation of the movable substrate at a fixed board, impressing voltage among 
both substrates, and generating electrostatic attraction, By driving a movable substrate and attaching and detaching 
to both stationary contacts that installed a traveling contact formed in the undersurface of said movable substrate 
side by side in the upper surface of said fixed board, In miniature relay which flows through and intercepts between 
signal wiring prolonged from each stationary contact, An upper part contact surface through which it flows in said 
traveling contact and which is exposed to the upper surface of a movable substrate is provided, Miniature relay 
which a current carrying part which provides a wrap cap member in said fixed board, and is connected to it in said 
movable substrate at said upper part contact surface at this cap member at the time of un-driving of said movable 
substrate is formed, and is characterized by grounding this current carrying part 
[Claim 2]The miniature relay comprising according to claim 1: 

The undersurface side current carrying part which said current carrying part is formed in the undersurface of said 
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cap member, and attaches and detaches to a traveling contact 

The upper surface side current carrying part which is connected to this undersurface side current carrying part via 
a through hole which opens the upper and lower sides of said cap member for free passage, and is grounded. 

[Claim 3]The miniature relay comprising according to claim 1: 

The undersurface side current carrying part which said current carrying part is formed in the undersurface of said 
cap member, and attaches and detaches to an upper part contact surface. 

A terminal area which connects this undersurface side current carrying part and a pad for grounding provided in said 
fixed board. 

[Claim 4] By carrying out opposite allocation of the movable substrate at a fixed board, impressing voltage among 
both substrates, and generating electrostatic attraction, By driving a movable substrate and attaching and detaching 
to both stationary contacts that installed a traveling contact formed in the undersurface of said movable substrate 
side by side in the upper surface of said fixed board, Miniature relay having formed a crevice in the upper surface of 
said fixed board, having covered the whole upper surface with an insulator layer in miniature relay which flows 
through and intercepts between signal wiring prolonged from each stationary contact having established an 
insulating part in said crevice further, and forming said signal wiring in the upper surface of this insulating part 
[Claim 5]The miniature relay according to claim 4, wherein said insulating part consists of low melting glass. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to miniature relay. 
[0002] 

[Description of the Prior Art]By carrying out opposite allocation of the movable substrate which is a movable 
electrode, impressing voltage between two electrodes, and, for example, making the fixed board which is a fixed 
electrode generate electrostatic attraction as miniature relay conventionally, A movable substrate is driven and 
there are some which flow through and intercept between the signal wiring prolonged from each stationary contact 
by attaching and detaching to both the stationary contacts that formed in the upper surface of said fixed board the 
traveling contact formed in the undersurface of said movable substrate. Generally, the silicon wafer with easy 
processing is used for said each substrate. And signal wiring and a point of contact are formed via the insulator 
layer on the silicon wafer. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the insulator layers formed on the surface of a silicon wafer are 
1000 thru/or an about thousands of A very thin thing. For this reason, big capacitive coupling may arise between a 
point of contact and an electrode. The parasitic capacitance between signal wiring becomes large. Therefore, when 
dealing with a high frequency signal, a desired isolation characteristic (pass loss characteristic) or insertion loss 
characteristic (opposite direction damping property) cannot be secured. 

[0004]Since the conductor which constitutes a point of contact and signal wiring is formed in the silicon wafer via 
the very thin insulator layer, it generates spurious radiation depending on the size of electric power. 
[0005]On the other hand, if a glass wafer and GaAs are used, said problem will also be solved, but such materials 
are expensive compared with a silicon wafer. For this reason, use of the silicon wafer in which it is cheap and 
processing is also easy is desired. 

[0006]Then, this invention forms a substrate with a silicon wafer, and even if it is a case where a high frequency 
signal is dealt with, it obtains a desired isolation characteristic and insertion loss specification, and it makes it a 
technical problem to provide the miniature relay which can prevent generating of spurious radiation. 
[0007] 

[Means for Solving the Problem]This invention by carrying out opposite allocation of the movable substrate at a 
fixed board, impressing voltage among both substrates as said The means for solving a technical problem, and 
generating electrostatic attraction, By driving a movable substrate and attaching and detaching to both stationary 
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contacts that installed a traveling contact formed in the undersurface of said movable substrate side by side in the 
upper surface of said fixed board, In miniature relay which flows through and intercepts between signal wiring 
prolonged from each stationary contact, An upper part contact surface through which it flows in said traveling 
contact and which is exposed to the upper surface of a movable substrate is provided, a current carrying part which 
provides a wrap cap member in said fixed board, and is connected to it in said movable substrate at said upper part 
contact surface at this cap member at the time of un-driving of said movable substrate is formed, and this current 
carrying part is grounded. 

[0008]By this composition, at the time of contact opening, a traveling contact is grounded via an upper part contact 
surface and a current carrying part further formed in a cap member from a through hole, and capacitive coupling is 
not carried out to a movable substrate which is a movable electrode. 

[0009]The undersurface side current carrying part which said current carrying part is formed in the undersurface of 
said cap member, and attaches and detaches to a traveling contact, The undersurface side current carrying part 
which consists of upper surface side current carrying parts which are connected to this undersurface side current 
carrying part via a through hole which opens the upper and lower sides of said cap member for free passage, and are 
grounded, or is formed in the undersurface of said cap member, and attaches and detaches to an upper part contact 
surface, It can constitute from a terminal area which connects this undersurface side current carrying part and a 
pad for grounding provided in said fixed board. 

[0010]By this composition, the grounded undersurface side current carrying part is used as a substrate, a microstrip 
line which uses signal wiring as a strip conductor can be formed, and it becomes possible to spread a high frequency 
signal appropriately. 

[0011] By this invention s carrying out opposite allocation of the movable substrate as said The means for solving a 
technical problem at a fixed board, impressing voltage among both substrates, and generating electrostatic 
attraction, By driving a movable substrate and attaching and detaching to both stationary contacts that installed a 
traveling contact formed in the undersurface of said movable substrate side by side in the upper surface of said 
fixed board, In miniature relay which flows through and intercepts between signal wiring prolonged from each 
stationary contact, a crevice is formed in the upper surface of said fixed board, the whole upper surface is covered 
with an insulator layer, an insulating part is further established in said crevice, and said signal wiring is formed in the 
upper surface of this insulating part 

[001 2] By this composition, an insulating part allocated in a crevice reduces parasitic capacitance between signal 
wiring, and a desired isolation characteristic is acquired. 

[001 3] When said insulating part is especially constituted from low melting glass, it is desirable at a point which can 

form an insulating layer of given thickness easily. 

[0014] 

[Embodiment of the Invention] Hereafter, the embodiment concerning this invention is described according to an 
accompanying drawing. 

[00151Drawing 1 (a) is a perspective view of the miniature relay concerning this embodiment This miniature relay 
comprises the fixed board 1, the movable substrate 2, and the cap member 3. 

[001 6] As shown in drawing 2 (e), the fixed board 1 is a sheet shaped and constitutes a fixed electrode by itself. The 
crevice 4 is formed in the upper surface of the fixed board 1, and the whole upper surface is covered with the 
insulating oxide film 9. The insulating part 5 is established in the crevice 4. Since the insulating part 5 consists of 
low melting glass (glass frit), it can be heat-treated easily, and also it can enlarge thickness enough compared with 
an oxide film. This insulating part 5 can be formed also by CVD (Chemical Vapor Deposition). The signal wiring 6a 
and 6b and the pads 7a, 7b, 7c, and 7d are formed in the upper surface of the fixed board 1 by sputtering, vacuum 
evaporation, plating, screen-stencil, etc. The great portion of signal wiring 6a and 6b is directly formed in the upper 
surface of said insulating part 5, and the end part serves as the stationary contacts 8a and 8b installed side by side 
with a prescribed interval. The part and the pads 7a, 7b, 7c, and 7d of the signal wiring 6a and 6b are formed in the 
upper surface of the insulating oxide film 9, and the other end of the signal wiring 6a and 6b is connected to the 
pads 7a and 7b. Electrical connection of the pads 7c and 7d is carried out to the fixed board 1 and the movable 
substrate 2, respectively, and they enable impression of voltage among both. The leader line which is not illustrated 
is connected to each pads 7a, 7b, 7c, and 7d, respectively. 

[0017]As shown in drawing 2 (c). the movable substrate 2 is a sheet shaped and consists of the guide part 10 and 
the movable electrode part 1 1 of the inside of a periphery. The upper and lower sides of the movable substrate 2 
are covered with the insulating oxide film 12 except for the terminal area 2a of the undersurface by which electrical 
connection is carried out to said pad 7c. The 1st slit 13 is formed in both sides, and said movable electrode part 11 
can curve caudad. As shown in drawing 2 (d), the through hole 14 of rectangular shape is drilled in the center 
section of the movable electrode part 11, and the traveling contact 15 by the side of the undersurface and the 
upper part contact surface 15a by the side of the upper surface are open for free passage by plating etc. in it The 
2nd slit 16 is formed in the both sides of the traveling contact 15, and closing of the traveling contact 15 is certainly 
enabled on them at both the stationary contacts 8a and 8b. 

[001 8] As the cap member 3 is shown in drawing 2 (a), it is a sheet shaped and the undersurface side conductive 
layer 19 is formed in the hollow 17 where it was covered with the insulating oxide film 3a, and the upper surface side 
conductive layer 18 established the upper and lower sides in the undersurface at the upper surface by plating etc., 
respectively. As shown in drawing 2 (b). electrical connection of both the conductive layers 18 and 19 is carried out 
via the through hole 20 established in two places. The upper surface side conductive layer 18 is grounded via the 
leader line which is not illustrated, and the upper part contact surface 15a which flows in the traveling contact 15 
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contacts the undersurface side conductive layer 19 at the time of un-driving of said movable electrode part 11. 
[0019]Next the manufacturing method of the miniature relay of said composition is explained. 
[0020] First, as shown in drawing 3 (a), the crevice 4 is formed in the upper surface of the silicon wafer 100 for fixed 
boards (wafer for immobilization), and the upper surface is covered with the insulating oxide film 9. And the 
insulating part 5 which consists of low melting glass is established in the crevice 4. Then, as shown in drawing 3 (b), 
the fixed board 1 is completed by forming the signal wiring 6a and 6b and the pads 7a, 7b, 7c, and 7d by sputtering, 
vacuum evaporation, plating, screen -stencil, etc. 

[0021] As shown in drawing 3 (c). the through hole 14 is formed in the center section of the silicon wafer 101 for 
movable substrates (wafer for movable), and the upper and lower sides are covered with the insulating oxide film 12. 
And as shown in drawing 3 (d). the upper part contact surface 15a and the traveling contact 15 which consist of 
Au/Cr by sputtering, vacuum evaporation, plating, screen-stencil, etc. are formed in the center-section upper and 
lower sides of said wafer 101 for movable, and electrical connection of both is carried out via said through hole 14. 
[0022] Subsequently, as shown in drawin g 4 (a), uniting of the wafer 101 for movable is carried out to the fixed board 
1. And by dry etching, the 1st slit 13 (refer to drawing 2) is formed in the wafer 101 for movable, and the movable 
substrate 2 is completed by forming the 2nd slit 16 (refer to drawing 2) in the both sides of said traveling contact 
15. Thus, where uniting is carried out formation of the movable substrate 2 to the fixed board 1, in order to perform, 
it does not change in the middle of manufacture. 

[0023]On the other hand, as shown in drawing 4 (b). the hollow 17 is established in the undersurface of the silicon 
wafer 103 for cap members (wafer for a cap), and the through hole 20 penetrated from the upper surface to the 
hollow 17 is formed. And as shown in drawing 4 (c), after covering the upper and lower sides with the insulating 
oxide film 3a, by plating etc., the upper surface side conductive layer 18 is formed in the upper surface, the 
undersurface side conductive layer 19 is formed in the hollow 17, respectively, and the cap member 3 is completed 
by carrying out electrical connection of both the conductive layers 18 and 19 via said through hole 20. 
[0024]Then, as shown in drawing 4 (d). the cap member 3 is directly joined to the movable substrate 2 united with 
the upper surface of the fixed board 1. In this state, the traveling contact formed in the movable substrate 2 is 
grounded, when the upper part contact surface 15a contacts the undersurface side conductive layer 19 of the cap 
member 3. 

[0025]Thus, the operation of the completed miniature relay is as follows. 

[0026]That is, if voltage is not impressed between the two electrodes 1 and 2, electrostatic attraction is not 
generated, therefore the movable electrode part 11 is maintained by the horizontal state according to the elastic 
force of itself. Thereby, the upper part contact surface 15a of the traveling contact 15 contacts the undersurface 
side conductive layer 19 of the cap member 3. The traveling contact 15 is grounded via the through hole 20, the 
upper part contact surface 15a, and the upper surface side conductive layer 18 from this undersurface side 
conductive layer 19. Therefore, the capacitive coupling between the traveling contact 15 and the stationary 
contacts 8a and 8b which counter this is lost, and it becomes possible to obtain a desired isolation characteristic 
and insertion loss characteristic. Since it is formed in the upper surface of the insulating part 5 where thickness is 
big, the signal wiring 6a and 6b can reduce parasitic capacitance, and does not generate spurious radiation. 
[0027]Here, if voltage is impressed between the two electrodes 1 and 2 and electrostatic attraction is generated, 
the movable electrode part 11 will be attracted at the fixed board 1 side, and the traveling contact 15 will close to 
both the stationary contacts 8a and 8b. Thereby, a signal spreads between both the signal wiring 6a and 6b. In this 
case, since the undersurface side conductive layer 19 provided in the cap member 3 is grounded, a microstrip line is 
formed between the signal wiring 6a and 6b. Therefore, even if the signal made to spread is high frequency, it is 
possible to maintain the insertion loss characteristic and an isolation characteristic in the desired state. Since air 
resistance is decreasing by the through hole 20 at the time of the drive of the movable electrode part 11, it 
operates smoothly. 

[0028]ln said embodiment, although the undersurface side conductive layer 19 was grounded via the through hole 20 
and the upper surface side conductive layer 18 to the cap member 3, as shown in drawing 5, the undersurface side 
conductive layer 19 may be grounded via the pad 31 provided in the movable substrate 2 from the terminal area 30. 
According to this, it becomes possible to change an inside into an airtight state. 

[0029] Although the upper part contact surface 15a and the traveling contact 15 were formed in the upper and lower 
sides of the movable substrate 2 and it flowed through both via the through hole 20 in said embodiment It may only 
flow through the upper part contact surface 15a and the traveling contact 15 by doping an impurity in the center 
section of the wafer 101 for movable. 
[0030] 

[Effect of the Invention] Since the traveling contact was grounded via the current carrying part of a cap member at 
the time of un-driving of a movable substrate according to the miniature relay concerning this invention so that 
clearly from the above explanation, The capacitive coupling between a traveling contact and a movable electrode is 
lost a desired isolation characteristic and insertion loss characteristic can be obtained, and inhibition of spurious 
radiation is attained. 

[0031]Since the lower part side current carrying part was especially formed in the cap member, a microstrip line can 
be formed by signal wiring and it becomes possible to make a high frequency signal spread appropriately. 
[0032]Since the whole upper surface of the fixed board was covered with the insulator layer, the insulating part was 
further established in the crevice formed in the upper surface and said signal wiring was formed in the upper surface 
of this insulating part it becomes possible to stop the parasitic capacitance between signal wiring and to acquire a 
desired isolation characteristic. 
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[0033]And since said electric insulating plate was used as low melting glass, the processing can become easy and 
processing efficiency can be raised. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing II They are a perspective view (a) of the miniature relay concerning this embodiment and its top view (b). 
[ Drawing 21 It is an exploded perspective view of drawing 1. 

[Drawing 31 lt is an A-A line sectional view of drawing 1 (b) in which the manufacturing process of the miniature relay 
concerning this embodiment is shown. 

[ Drawin g 41lt is an A-A line sectional view of drawin g 1 (b) in which the manufacturing process of the miniature relay 
concerning this embodiment is shown. 

[Drawing Silt is a perspective view showing the cap member of the miniature relay concerning other embodiments. 
[Description of Notations] 

1 -- Fixed board 

2 -- Movable substrate 

3 — Cap member 

4 -- Crevice 

5 -- Insulating part 
6a, 6b -- Signal wiring 

11 -- Movable electrode part 

15 — Traveling contact 

15a -- Upper part contact surface 

18 -- The upper surface side conductive layer 

19 -- The undersurface side conductive layer 

20 Through hole 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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DRAWINGS 



[ Drawing 1] 
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[Drawing 51 
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->x/M 0 1 0«t>*g|5±Tifi»c, X^-y^'jyy, 1 

^-y+, X^U-ygiBiJ^tc^OAu/C r*>^ft 
3±£«j6«5 1 5 a fcRl»«jS 1 5 4:*lBrtU PS#* 
hu!BX;1/-*-;H 4*ftLT«5[«ffit S. 

[0 0 2 2] ^^T% 04 (a) (C^ri^tC, H^S 
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x'j y n 3 (02» ^ttstftt, m&im 
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[00 2 5] COJc^KLTj&RbfcT-r^oUU-O 
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*+v:/ara30TiBM»SHl 9fc3»*5. pIKiS 
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0, ±*«jS»1 5aS£tf±iBfl*Ul 8*ftLT 
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RfrlOT'TVU-: i/3 yft&iS&lSJy-V-i'a V • n 
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[0 0 2 7] CCX\ Pittl, 2HlC*E*9JilPbT 

WKRSIStl, nTIM&Sil 5*<KH£&&8 a. 8 b tc 
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*S®B 1 9tt«Jft£ftT^5<0?, <S^ffilS6 a. 6 b 
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[00 3 0] 
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